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(54) ROTATION-SYSTEM SURFACE TREATMENT METHOD AND ROTATION-SYSTEM 
TREATMENT DEVICE FOR APPLICATION OF SAID METHOD 

(57)Abstract: 

PURPOSE: To further improve cleanliness without making particle 
remain on a substrate surface when cleaning the substrate surface 
and rinsing it successive ly by pure water while rotating a 
semiconductor substrate. 

CONSTITUTION: Specified cleaning treatment solution 4 is first 
supplied to a surface of a substrate W from obliquely above in a 
cleaning treatment process A while rotating the substrate W 
horizontally under a clean atmosphere. Then, in a rinse treatment 
process C, pure water 6 is supplied to a surface of the substrate W 
from obliquely above. In a draining and drying process D, the 
substrate W is drained and dried by fast revolution. An end period 
of the cleaning treatment process A and a starting period of the 
rinse treatment process C are overlapped, and an end period of 
the rinse treatment process C and a starting period of the draining 
and drying process D are further overlapped. Clean inert gas N2 is 
supplied to a center part of the substrate W in from overlapped 
process C1 to the draining and drying process D. 
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H*WM*0!>«Wn 

*©s®fcBr£©tt#&&s££ii«3ss<t: ut^»±*3!i> 
a&u ss©gm*u>xT-5U>xxigfc. gissa* 

T, tfc»ffi3X@©ttJ8£U>XXg©S&jai:£:*-/1 
mmbk 2 ] U >XXa©*«« 1 at«J%J»XS©JI&»3 

tt#x£ftji&*r*#x«u&/;OP'<h, &«©©£+&© 

±tttfcB££«©ffl!l#teS £ ©IWCtfXflijfc/ X)V*&. 
JB2 KE«©0IES!;^Bi5a*J*&iygT*J;5fc^ 

[0 0 0 1] 

[B!g±©*ij;B#»] £©?8Wi, ¥3W*S8tt>S&iiJB 
fcSttfc**^ 7s»fiWlc* (HF) ©>wm ■?•©*&© 

[0002] 

[«5fe©g»fi] -jRfc3«©»JB»Xxa-e5fcttSfSffe 
**X®^f#1>&*ftV>J:5fc:-r*£«K =fcK&«ffliin 

*i ow^^waAoa^fc^s^Hrae 3-338 



®ac^s«j&UTi!t#jaii-r-5tt#jaaxa£, 

««©^MKJfcKife«l&LTS«©SB*U >XT * U 

>x&sxe£> gi€r«$»«siif^(iWEb-c»«©g 
2«, stR©^ffifcgf^©ft#saa^tt*sajs8aE£ 

[0 0 0 3] 

mm&ffik V <k 5 £ T <&BJS] ¥JS#$?©ia$itafc 
fc#V>8UlJB©?iR<b> *«*|S6<b*<SaTSSK:fc>), 
-ftK^J&TTS fcJiSe^B «ffi*K^»»^lif (Atonl 
cally Clean Surface) iCifi^tt4^B?U— >fld£flf© 
-8©l^±*»?Fir^lf*S. JilB^W 1 2ft 

tt**>ofc. j e-nttj5c©±5^a*k:«fc* i b©t3j^6 
[0004] jqj*. jiS2ft^iaa<£«fAfciaa©s«© 

«OT#qt*<E>*Bici£ttu >;>xxeT£ft6©* 

*Tft 3 ftfc ■&©•?. 7yfc*S***g»u -€-©ffi©SaS 

arcstKeamttfefMuiu gi€ri*€r»B*Tru>xja 

■V* U ->flr.*-BlS)-hS-a-S C i: fciStfSBSfrs. 

[0 0 0 5] H5~H6B;t-f-f if)V0>n 

£BB§2S?liU WV»Ttt.hfBBJ8©»*#aS^,U« 

(!&B 1 : 13 5 #ffit) 3 >>>x/n (100) ©^®K» 
35 0 0 OA©->U3>S»Kft«(tli-SiO.)*JB^eU 
£©i»R'fbK(tli-SI0.)©_hfc2 5 5«C07y{b**©* 
«at(HF/H a 0)*»«S&-r. ^L-CSRlBftK^Xi;^ 

^sft«a^s3t*fflaaT«sfT*.s»K'ftM©x ;y 

^(Slttjiffra.aB36r|nJ'x©Si6:tt. ££LT#iS; 
(CiSt)©i:#ASftS. 



•(1) 



6HF + S i Os^HiS 1 F. + 2HiO 
CiTH. S 1 F.tt'S+^^Pir-fttT?**. ft *-*"7Wb*B©tt»*&«SS^Ba(HF/fi.0)fc«k 
»»r«B©»*ttS»6ftftfr». TK^lfiJ'N©^?/ t)v «©HH©J»KftlRB««t»ttcaft*a»ts. * 
•ft;**©fS:?ltr;ttjS^. ^^©Xy^^^RjiStt, ©S*B»4^iCtC«fcSfc©-C*b*. 

S 1 0» + 4HF + 2HiO— S i F,+4HiO -(2) 
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4WF4-2 879 22 



[0 0 06] <*&2 : 06~B7£!D ->U3>$&B* 

s^y 3 >*Ji^^>^sn*«^*3t^e»sirsjrr 

UfcfexCKSSL-T^St, % 

«<DMH-r. fMs-««&t«itra-B*B-?-n-?n©fra 

K^lCan-f^S/UjUS IOj «nHiO (30-f H 
tt->U3>M-fk«l) ©fct»>6t&S>Sft5<l;3fcfc-5. 

a>f F«^©i?j£*tg«>e,n*. so^^t^y*©;*: 
•5 fcfcfct U & 3 o -f u * e>m&m*'<7 is y 3 > 

[00 07] 3D-f U * ©S3? tt, SttB-ffcf&R 

tfaffi-sffl*n^n©ira©*ic£-f •&©**?«&<, 
«t»s to a <^Hc*viT'<7->y 3 >©*®ic<&£ 

©B&©tt 4 flgf ©*SHfc fc>& 0 3 a-f tf)Vi>> U *r 

-r-s. c©3 a-f ^p-> u * tt^y -> u 3 >©^®Ka 



fSiB#fcff)BLTV>;fc*#;tc3n-f HfitT 

&#88fcfcD, H7-e^T«fc5tc«p^S?tc:tt3o-f m 
^«UTv^fi8»r3D-f^>'y**i^$n, mm 

10 [0 0 0 8] (£8*3 :iW*CJ:-5y>XJ!i^) 

7->'j3>©35®»C*fi*©*jas^SL., 3fc*£WttiSrc 
a«5Kfl;K©l»*Sfe-r<fc:^7'->Tja>og 

Hlc*|*©*fflfSM5-ri, toBIfcttnn^y;^ 

t«* ic«fc * u >x «!&&-rnW3 a-f y » ©& 

-C3 a-f ^>y AAt^sn* £ t *ai*-r*. 
a? [0 0 0 9] <# ft) 3n-f^-/ijAB, 7?ft* 
iR-CXs/^yb&SW^TS'ys^gtS©^, 

^->y*«Mt«©«H»C^feUX^S. «oT33-f 

^->y*©»*fctt8Haf ©*#tH«*t»*. 3 

D-f^P^yAJiS 1 Oi-nH»OX*t), 

(BF)©ffiaic*!5»±i,&iH:7t>ft;$--f*s 1 f« (# 
X) #^(3)©«fc3fc£HS?<;*©*#£E>&bT£l8 

f*fe©t#A6n*. 



3S 1 F« + 3H.O-»S IOi-HiO+2HiS 1 Fe 



(3) 



BS^y^-fsRK, (2)SrCfS4Ufct>©,7«yteklR* 30 

mm (hf/hj o) ^ 6ii«bfc^H Fx^ys^ y 3 

<t*n*Jli:K:J:DSI*Ufct>©, SS^ttaWt©^ 
^U-7JV*D-5r-YSH« S i FetfHaS 1 Fe-+S 1 F« 
+ 2 H» 0©± 5 E##L-T3fc£Lfc t>©*** * StU 
CWBg^yft^-f *S i F, i*J8StH» OA»i!)D*^S 

LT3 n-r ^;w-> y nttrrs &n 
3D-f^;^y*tt^r->y3>©^®»c 

[0 0 10] OK m 3D-<^;VviJ*tt7y<fc7fclS 
Sffi*tas*f4 Jft o -^7 'J 3 >©^M^*H5t 

*x©Mfc:^sn5. tP*Dxy?>^aty>x 
5sat*ajB!Micffn> s^b^7->y3>©a® 

[0 0 11] 

[as*«ft-r2.«:a&©^a] ^*«i©«w«±eh 50 



SlTx««?fe*¥Ilrtgl,!S:*t6^co*HK:0f^©flc»ffl 
©^ffiJC#*U&*»*»t«Df^»t«Jtt«XSi:* S 

t y >x^m<r>m& t * /t— 5 y a c t 

[0012] a^3B2©»wta> ^*3ai©»^icfe^ 
t> S6icy>^a:e©i»fflt»tti?gjsxs©j!6»!ts 

t-M-^y^S*. C©^--A— ^yP'IS^sa^ 
[0 0 13] S*?3(0Mli. 
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;n£«zs*5-r * #x / X)v®m^m t. & a« ltjs 

[00 14] 

& 'J > X IS ©J68I £ £ 3— /X- 5 y £ £ £ K J: 
D, i£frftU;fc^7S'U3>©gB£;«#T«lr>, 17 
ay^£^A£*£lfcSfflatt&^<fc5»CU;fc©Tr, A 

[0 0 15] gt3&B2&tfHJ&a3©3Sirctt» gfeJMi 

mxmo»mii>j >xxe©jsfflt*^-yt-5y^3 
-a-. 3 6 \z u >xxa©»»£«i8ffl»xs©#8i,>: & 

gj&j»XSfc$3HT. «»fe^fStt^X**^|ErtE-r% 
£«*®©B*5**fcl*W>oTifc£#{**. ^*0, ig 
fi-fl; L< fc«ft©gW £ M*SE»B t iJHfU&^ffitttfX © 
8MWHT«V>, »#ft*igtt#X©^ffl5C**ei8H2J0i£ 

#-r*©-ea*. inK<fco. ^xas&tfTS^a 

[0 0 16] 

[£J£«] «T#$£91©^fl&B®fc»tJv>T3i<ir$- 
2. B l ttgt^ l ©^Wt#*S«ro^®ffiacD^« 

-rwffiH-ea*. c©£isw§s»tt, H^b»v»xtr> 

w© ji^^MOflMkicBBia wtte»mm&j s rx* 
$s*«if&yx';w7i, &mvro>±i5M-mimtzmw2n 
fc*M«aa<o»jSSMdi-r*«aigi o£*a#l.-o£ 
xtf>*y^«s5i$!i^-r*Jitt±o«f»sue 

[0 0 17] ft#i«0U&/X*5Rtfi!**#l&/X*;k7 

TS«w©&»±:£*&«a*&T*pa0Tr#i&u & 
«3cWf p &#vn&#Ki^ nxrn^-r s «t 5 »c« 

tl, 2|c^JS«1TttXtf>^^5/i?2 0§im«fiB2 aiift 

^*t©^savt5fc«>fce = 2 o 9 tcs^^nr 

^•S. ^LX/XJVS, 7«k9£«W±'s§tt&3nfcifc 
-f«S&JEEK:J:0iaiB1'<L«P'MSl^oTi««jU *V>T|3 



(4) #gfl¥4-2 8 7 9 2 2 

5 

«%3n4. fcfc, ±E/X;V5, 7 ©««&□©«?#£ 

[0 0 1 8] t&mSSl BI^UJ&:^«ft*^&<D 
^*S3t7y-fn-l 1 fcrfrLTSffiWeo^fflKBOt 
U *©£*#3fc£33fc:7W/V-l 2S^UTH^btt 
V»»E*T fcSJi*. ^3&^5©fflrt£B*V©3i!lffll|I| 

[0019] £TFB 1 S#BabTSf*^ 1 fcfil*?29!© 

-e©SHC7^ft**©*^s(HF/H.o)*jiiiia«it 
x.y^>>n -r*.**ta»i o-cs«^B©i/urj>6t 

S«w©SMte7 vfl:*f!l©#ig»4 i:«7K 6 Stfel; 

X8 A©»f)« t U >XXSC ©J&^ £ /t- 
3«> ««ftUfc'<75'Ua>©^H®iK*trav>> ^ 
75^»J 3 >«J*S4l7D^StA«*§lfcBlllSt 
feW,fc5fcT«. X^y^CT?tt7^K*tit*Sf}«4© 

>X^5. Xxs»^DT?»*l«7jc4©«iJ&*±J6. »tSW 
SiSjiHlKl,TS«W©j&lSC#!ffl,a:*»?£»t«JOft 

[0020] ±i2©j:5k:jft#jaaxaA©!ftflit»j> 

7 -> U a >cai»W*-CBH, ^7 U 3 >©a®s 
XT o>/;P«^«:*&IC»tii3ii-fcV>«fc'5 tCf-S ^ i 

«. -&**fc> H4ttfi|*JHlfc«^«?8©3Sl**«^ 

ct©Hit=» Bf^©^raraiH*s«ufc*&**b, g 

40 2ttXT-!/7 r A©»MtX-jr?;!? r C©IO»l*^-^-^ 

yya-ar&«^s*-r. c.©^97«>&iii#Hi ©»w 

•PViTWSKUfcA*. #5X£«©i§£-?<&R8©$JJii* 

[0 0 2 1] ±S*JS«TttX'ry^'A (tt#fflax 
m IC^V^T. 7s;<E:**©*S}at(HF/H t 0)S^V^fc 

50 BS«+ASflE9-f M?f>^rs«#l:», ±|B^ 
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U^A. 3»J> C (CH.)i (C.H.OH) OH} 

Cl/HiO.) ,7y^t**«K^iS (HF/HNOa ) 

[0 0 2 2] a8~01 0«H*^2<D58WI^B8-r-5fe 
©t?> 08ttS«©ft»«iaigO#jeSr^f 0, 09 

m i o «*©s=*-/t-7!»?isc i <t>itmtsm® 

— /t— S6ic'j >7, mmxmc tm®$m 

-t-;t-?5/ :/x® c i ^^iSMKigD fc* n 
T, 3«W©0*R*£>fcflVtT#X«)te/X;W8,fc&ia 
X * N . 5 C <!: t L Tlr» 

■5. 

[0 0 2 3] £©SS-5t— A{-5?^lSC.tt, ffitt 
T3«£Ste»oTBttfciiSn. tt*SE*lJ3E©±fci* 

Fsj&fc-r*. zm»c.fcD, s«w©a®a* 
«j»&-r * uticko. s«©f *«©»c««»&a^^ 

fcf?3 C tifi-VZZ. -eUTttWftjWXSD ©»»!*T 
fctt. 3a«8^fcJ;»3»HSt»t'©XTnV , Jl>effij*&St 

#n» t\nwt>v, ±xs*j1Uts«^bk:x7o 
x;v 8 ©T«a istsw t ©BmffiWL \tmsmm<D&m 

[0 0 2 4] HI 2ttS»*«2©«W*^Jrr 
<5fc»©»H, BPfci»#:B3©S5Wc«S^tSW3$HrC 4(7 
Wr5.t>©T?, 0 1 1 tt-?-©f£&fc0IIjg©¥ffl0. HI 
2«-&©«»rB50-CS63. 21©*iS«KHtt, Xtf>SF 

#*&yx»5;Rrm*ft»&/x;P7£. £«w©s®fc 

*¥iHie-r*s«w©«H*ffitifRmi&±a&» 1 9 
$aa#8§2 o t, ty§mK> xnpj«i&s®ffla*S2 o 

©±S2 1 ^®ffl3§82 0©Tgfc#8;*nfc3& 



#BS¥4-2 8 7 9 2 2 

fcfc. 01 1 *©^2 5\3&ffll<omM&m. 2 6tt 
^^n^T. Hi 2 i fa)}J§31ixt>5 : tyi'2 
©WSj*-*. 1 3tt^tf>5 1 vyi'2©#»^ Hffi 
<J, 22«±M2 l©^a«tDAnn2 1 atCtt&Ufc 

[0 0 2 5] ±|3Xt;>^V?'^2tt, B^bttV>#|S* 

2 5t©W-fSfilWS^taU T»tt1B-C'StRW©g 

•y^ 2 ©unsafea. a 9 tc^-Tct a c^aigA-c 

0 0 rpifcKJt^n, SSSHSJftX© DTM43 0 
0 OrpnfcaSStlT^*. *lT'J^l8CO»ffl 

[0026] ±mm&m&ifesx)i>sR.Tfiv >xss««& 

# * J X)\&m^Wt 1 5 «0 1 2 5 ijxm 

6S*^Hl6-r«D-^U— 72^3.X— ^1 7i, D 
-^U-Ti'^a.X— *1 6«#WT 

§Ci#&i««ffe&XgD|C)W*T, ^X«f&/X-»W8 
SSteWOIsIfe'l'iOWi® (011 Rtf0 1 2 "f>©!8St 
fcfiH$«, ■£n£W©3liiSi!iSXgA-~>J>X 

iiaaxscT*,a. ^^«i&/x^8sh^ (0iif© 

[0 0 2 7] cnKlJ:D, »-*-A-5y^lSCi 

*u x7n>/;wtj£«wKs^-rs©?eiiau, £H 
saaxsA- u >^«i3axscT?tt?iimbfcjajffis*t. 
^xfti&/x^8fc#*bfcD, *<ottm\,itmmm* 

3E«W©^BBiC»T-r*©««tn*. ±IB«S#*Xtl, 
T*HHEJ!l31S|B!itSt»$ns^ U->JW-Art©^«> 
>7D-g«Mti^iiU ±^2 lfc^fX^Aflf* 
#»aUTt)^V\ ft:*. ±f25£!6«fcfct*58fej§>ffi&x 
SAC^W t U >XISC ©J6»It©*~^-9 y P'X 
SB, MtXC'J>^XSC©»aSt««JDffi»XSD© 

j&^tcaix^-A-^y^xedoms^Mfi. « 
&3a*©£«©iBi£ii& ft»«M»M*©tts. 

[0 0 2 8] 

[*ffl©3»*] K±©3i^-eW6^ft:i:5K:, it*9ll 

oan-ciXt *»sa3ax8©«wwtu>xxs©jfifli4: 
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10 



[04] S^lO^ODSftmSW^Tsy^^Tfe 
■5. 



[0 5] Mkl&ftUT. 

[0 6] «ft2fc*t>T. «tg^M©«^S^-m*:^ 
«0Tr*S. 

[0 7] «B2t*Wt, «?S*ffl3£fc3S58Sttfe£i* 
®3Sffi2l®OTaTS*TSt*^0T*S. 
[0 8 ] m&W 2 ©&3fl IZ^^S^CDft^aXigO^ 

[0 9] m#&2<o&mz«zmmm-x.®A~T>tzM 
io ^rr.s^-fA^-h'r**. 

[01 0] JS=*-n-9y7"xe©^ttW0T?* 

[011] MsmsonnizfllSjldKMMBOTPIHT 

[012] M^9i3(D»niCfll«SaS«!ISfll0!)IERflfB 

[*Hf©Sl9i] 

int. «*&y»x;K s-m 

a? #. 7~tt*ftJfe/>Ok 8-#X 

«»/x;k 1 2 

9i/^Xg, D-SttOl£»Xg, W-&K. 



[01] 



[02] 



[06] 



-12 




SiQz-nHjO 
,10 / HF/HjO 
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#BS¥4-2 8 7 9 2 2 



mi 0] 
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